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Abstract 
Purpose: Obesity has been identified as a risk factor for the 
development of bulimia nervosa (BN) in those who try to lose 
weight.  The purpose of the present study was to examine the effect 
of walking exercise in order to provide a method for overcoming 
bulimia nervosa in obese young women suffering from bulimia 
nervosa. 
Methods: Twenty obese women with bulimia nervosa (body mass 
index [BMI]>30) and a mean age of 22.00 ± 1.50 years volunteered 
to participate in this study. They were randomly assigned to 
exercise (n=10) and control (n=10) groups. Both groups underwent 
anthropometric measurements and blood analysis before and after 
the training program. Exercise program included 30-minute 
walking sessions at 50-75% of maximal heart rate, 3 days per week 
and for 2 months. 
Results: After 2 months significant changes were observed in all 
anthropometric variables (P<0.001). Percent body fat, fat mass, 
BMI, body weight and lean mass changes in response to training 
were significant in the exercise group (P<0.001).  
Conclusion: This study demonstrated that moderate aerobic 
exercises such as moderate walking are suitable behavior therapies 
for overcoming bulimia nervosa in obese young women.  
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INTRODUCTION 
Eating disorders and obesity are parts of a range of 
weight-related problems. Body dissatisfaction and 
unhealthy dieting practices are linked to the 
development of eating disorders, obesity and other 
problems
[1]. Obesity has been identified as a risk factor 
for the development of bulimia nervosa (BN), and 
mild, moderate and severe obesity have repeatedly 
been observed in these patients
[2]. It has previously 
been stated that individuals with BN are typically 
within the normal weight range, although some may be 
slightly underweight or overweight. However, it has 
been suggested that prior to the onset of BN, 
individuals with this eating disorder are more likely to 
be overweight than their peers
[3]. The eating disorders 
such as anorexia nervosa and bulimia nervosa and the 
condition of obesity have been known since earliest 
times in Western civilization
[4]. Bulimia nervosa can be 
extremely harmful to the body. The recurrent binge- 
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and-purge cycles can damage the entire digestive 
system and purge behaviors can lead to electrolyte and 
chemical imbalances in the body that might affect the 
functions of heart and other major organs
[5]. Adolescent 
girls may suffer from more than one disorder or may 
progress from one problem to another at varying 
degrees of severity
[6]. It is important to understand this 
range of weight related problems in order to avoid 
causing one disorder, such as bulimia, while trying to 
prevent another, such as obesity
[7]. Patients can develop 
bulimia at any age from the preteens to the 50's with 
the peak onset at 18-20 year of age. Obese people were 
punished for their adiposity  particularly youths who 
gained weight were subjected to compulsory diets and 
scourging. Because of all the negative physiologic and 
psychosocial consequences associated with an 
excessive amount of body fat, obese people frequently 
try to lose weight
[8]. Although eating and weight 
disorders are common in children and adolescents, 
there is a scarcity of practical treatment methods for 
eating disorders in young people
[9]. The best treatment 
for obesity is weight control  in a good manner. 
Behavior therapies provide methods for overcoming 
barriers to compliance with dietary therapy and/or 
increased physical activity, and are important 
components of weight loss therapy
[8]. While various 
forms of physical activity may cause slow loss of 
obesity, walking as an exercise intervention may be 
accepted by a board range of patients. There may be a 
therapeutic role for walking exercise in the 
improvement and management of bulimia nervosa in 
obese persons. Furthermore, it is popular and feasible 
for the obese population
[10]. Previous studies have 
found that losing even 10 lbs. makes a significant 
difference contributing to overall health and wellbeing, 
even when subjects are still obese
[11]. Research shows 
that overweight bulimic girls are more concerned about 
their weight, more dissatisfied with their bodies and 
more likely to go on a diet than their normal-weight 
peers
[12]. High numbers of adolescent girls report that 
they are dissatisfied with their bodies and try to lose 
weight in unhealthy ways including skipping meals, 
fasting and using tobacco. At the same time, more 
active leisure time activities are getting replaced by 
low activity hobbies such as watching television and 
working with computer
 [13]. As obesity increases all-
cause mortality risk this should be considered 
attentively. Besides, it has been shown that obesity in 
youth is a more powerful predictor of bulimia nervosa 
than in adulthood.  The purpose of the present study 
was to examine the effect of walking exercise in order 
to provide a method for overcoming bulimia nervosa in 
young obese women. 
METHODS AND SUBJECTS 
Subjects were recruited through various advertising 
strategies such as posters in physicians
’ offices, 
daycare centers and drugstores. The initial diagnosis of 
bulimia nervosa was made by a competent medical 
professional. The DSM-IV criteria were used to 
diagnose bulimia nervosa in this study
[14]. Twenty 
untrained bulimic obese body mass index (BMI)>30 
women with a mean age of 22.00 ± 1.50 years 
volunteered to participate. They were randomly 
assigned to exercise and control groups (Experimental 
n=10, Control n=10). Written informed consent for all 
procedures was obtained from all participants prior to 
entering the study. The criteria for the invitation were 
evaluating by questionnaire including willing to 
participate, being clinically healthy (no cardiovascular, 
musculoskeletal, respiratory or other chronic diseases 
that could limit training or testing), no menstrual 
irregularities, using no medication and no beta-
blockers, sedentary life style, non-dieting and no 
apparent occupational or leisure time responsibilities 
that could impede their participation. The following 
measurements were made at baseline prior to the start 
of the exercise program and after completion of the 2- 
month training program. This study was approved by 
local committee of ethics. 
 
Dietary Intake 
Caloric expenditure was calculated based on the weight 
of the subject via the Harris-Benedict formula based on 
total body weight [BMR = 655 + (9.6 X wt in kg) + 
(1.8 X ht in cm) - (4.7 X age in years)]. To minimize 
any effect that dietary composition might have on the 
measured metabolic variables, all subjects were  
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instructed on the American Health Association (AHA) 
diet by registered dietitian at the initiation of the study. 
We gave a diet program with equal calorie to exercise 
group, which was about 2400 kcal a day. The 
composition of this diet was carbohydrate (50-55%), 
protein (15-20%) and fat (<30%)
[15].The subjects were 
asked to maintain this diet throughout the study 
(2months). Compliance was monitored by review of 7-
day food records taken every week. 
 
Anthropometric measurement 
Body weight and height were recorded and BMI was 
calculated as weight (kg) divided by height (m) 
squared. Fat mass, percent body fat and lean mass were 
assessed with bioelectrical impedance equipment (BIA- 
106, RJL Systems, USA). In addition, all subjects were 
weighed every week. A physician recognized the 
commonly coexisting psychiatric conditions such a 
both cognitive behavioral psychotherapy and 
interpersonal psychotherapy in exercise subjects every 
two week. 
 
Exercise program 
The program included warming-up phase for 5 minutes 
of stretching exercises, 30 minutes of walking at 50-
75% of maximum heart rate and cooling-down phase 
for 5 minutes of stretching, three times a week for 2 
months. Stretching exercises were performed for the 
arms, leg, back and stomach. A target heart rate 
ranging between 50-75% of age adjusted maximum 
heart rate intensity was calculated for each walker from 
her age and walking supine resting heart rate
[16]. Heart 
rate was measured with an electronic heart rate meter 
(Sport Tester PE, Polar Electro, Finland). The exercise 
program was accompanied by music. All sessions were 
supervised by a professional exercise physiologist 
leader.  
 
Statistical Analysis 
The data were analyzed using the SPSS statistical 
package (SPSS 13 for Windows; SPSS, Chicago, 
USA). Mean and standard deviation (SD) were used as 
descriptive statistics. Student
's t-test was used for 
normally distributed variables. Unpaired t-test was 
used to assess the change in anthropometric variables 
before and after the exercise intervention. The final 
level of significance was accepted as P<0.05 for all 
comparisons.  
RESULTS 
Twenty subjects (100%) completed the training 
program. No major change in menstrual status was 
observed during the study. Table 1 shows the physical 
characteristics of the study subjects (pre, post study). 
There were no significant differences in mean age, 
height and BMI between the two groups before the 
study. Percent body fat (2.2%), fat mass (2%) and lean 
mass (1.1%) changes in response to training were 
significant in the exercise group. The lean mass in 
exercise  group  significantly  increased  but the present 
Table 1: Changes in Anthropometric variables pre- and post-exercise (X ±SD) 
Variable 
Obese (Experimental)  Obese (Control) 
P value 
Pre  Post  Pre   Post 
Age (year)  22.22 ± 1.98  -  22.67±1.50  -   
Height (cm)  157.78±5.11  -  159.11±1.50  -   
Weight (kg)  74.98± 8.11  73.27±7.74  78.11±10.88  78.06±10.14  <0.001 
BMI (kg/m
2)  30.20 ± 1.83  28.88±2.10  30.93±3.57  30.41±3.05  <0.001 
Lean mass (kg)  43.27±5.25  44.38±6.21  43.86±6.03  43.25±6.67  <0.001 
Fat mass (kg)  29.11±4.54 27.17±6.30 31.16±6.28  31.42±7.13 <0.001 
% Body fat  38.80±3.97  36.35±6.84  39.97±3.51  39.00±5.16  <0.001 
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body fat and fat mass decreased significantly (all 
P<0.001). The mean body weight was 1.3% lower at 
the end of the study. Body mass index (BMI) in the 
exercise group (2.3%) significantly differed from 
before the intervention compared with the control 
group (P<0.001). 
DISCUSSION 
Mildly to moderately overweight patients may need 
treatment only if their weight is causing or worsening 
other medical conditions, and are generally benefited 
from increased physical activity and decreased fat 
consumption without the chronic hunger of dieting. 
Regular moderate exercise is helpful in both managing 
stress and promoting a healthy body shape and 
composition in individuals with bulimia nervosa. In our 
patients a simple 30 minutes of walking exercise at the 
range of 50-75% of maximum heart rate was enough to 
decrease the percent body fat, fat mass, BMI, body 
weight and increase lean body weight. Exercise does 
more than just get the muscles working to burn calories 
and burn fat. It helps to speed up the metabolism
[17]. 
Thompson et al also indicated an inverse association 
between body composition and daily walking exercise 
in middle-aged obese women. Walking may not 
involve high loading but it is accessible to majority of 
women, in particular women with eating disorders
[18]. 
Researches showed that weight bearing and muscle 
contractions generate stress on lean body necessary to 
prevent lose weight. "Lean mass", the researchers 
conclude, "is the major determinant of body size, 
providing further evidence that body size is adapted to 
the dynamic load imposed by muscle force rather than 
passive loading by fat" 
[19]. This issue is desirable for 
obese women with bulimia nervosa because they do 
not like any excessive fat mass in their body, and they 
continuously try to lose weight
[20]. Our findings reveal 
that 2-month walking exercise is of sufficient duration 
and intensity to result in significant improvements in 
all components of body composition in obese women. 
The decrease in body weight in exercise group 
accounts for the responses of body weight to walking 
exercise compared with the control group. Fenkci et al 
have shown that a 12-week aerobic exercise decrease 
BMI, waist and weight measurements significantly. 
Consequently, they have indicated that aerobic exercise 
induces improvement in body fat composition and has 
a favorable metabolic effect in obese women with 
severe eating disorders
[21]. In contrast exercise 
programs for weight loss are not always successful 
because of dropout rates, complaints of discomfort 
during exercise and inability to control participants' 
eating during the program. Furthermore, achieving 
weight loss in overweight and obese individuals is 
difficult, particularly in the presence of anxiety and 
depression
[22]. Levine et al demonstrated that a 6- 
month exercise intervention in obese women with 
binge eating disorder did not significantly improve 
symptomatology of eating disorders in comparison 
with control subjects
[23]. It may be related to duration 
of exercise in this study in obese women. 
CONCLUSION 
The present study concluded that there is the need to 
aggressively promote lifestyle intervention, especially 
exercise. Although our study population was small, 
moderate physical activity was shown to be associated 
with weight loss and healthier body in obese women 
with bulimia nervosa. It seems that moderate aerobic 
exercises such as walking are suitable behavior 
therapies for overcoming bulimia nervosa in obese 
young women. 
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